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1. 
a. 

3. 



True report is the international preliminary examination report, established by this f ntemational Preliminary Examlnlna 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

This REPORT consists of a total of 9 sheets, including this cover sheet 

This report Is also accompanied by ANNEXES, comprising: 

a. 13 sent to the applicant and to the International Bureau) a total of 3 sheets, as follows: 

0 sheets of the description, dalme andbr drawings whfch have been amended and are the basis of this report 
andtor streets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

O sheets which supersede earlier sheets, but which this Authority considers contain an amendment mat noes 
beyond the disclosure In the International application as filed, as Indicated in item 4 of Box Wo. I and the 
Supplemental Box. 

b. □ (sent to the International Bureau only) a total of (Indicate type and number of electronic carrter(s)) containing a 

sequence listing andAr tables related thereto, in electronic form only, as indicated In the Supplemental Box 
Relating lo Sequence Listing (see Section 302 of the Administrative Instructions). 



This report contains indications relating to the following Items: 

H Box No. I Basis of the report 
£3 Box No. II Priority 

Box No. HI Non-establishment of opinion with regard to novelty. Inventive step and Industrial applicability 
Lack of unity of invention 



D 

□ Box No. IV 
S Box No. V 



□ Box No. VI 

□ Box No. VII 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects In the International application 



H Box No. VIII Certain observations on the international application 
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INTERNATIONAL PRELIMINARY REPORT , nhB ,. 

ON PATENTABILITY international application No. 

_ PCT/DK200&000068 



Box Wo. I Baa is of the report 



1. With regard to the language, this report is based on ~"~ 

H the international application in the language in which it wvas filed 

□ a translation of the intemattonaJ application into , which is the tenouaae 
of a translation lurnfched lor the purposes of: ^ y 

□ international search (under Rules 12.3(a) and 23.1(b)) 

□ publication of the International application (under Rule 12 4(a)) 

□ international preliminary examination (under Rules 55.2(a) andjbr 55.3(a)) 

2. With regard to the elements* of the international aDDflcation thie k^o^ , , 

have been furnished to the receiving ^^^ ^^f^^^JX^^J^ <^cemenl sheets which 
report as 'originally HiecT end are nof an^^Ttf^po^ " underArbcte 14 referred to in this 

Description, Pages 

1 " 85 as originally flted 

Sequence listings part of the description. Pages 
1-5 as originally filed 

Claims, Numbers 

1 * 1 7 filed with telefax on 03.05.2008 

Drawings, Sheets 

1/17-17/17 originally filed 

IE) a sequence listing andfcr any related tables) , see Supplemental Box Relate to Sequence Usting 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos, 

□ the drawings, sheetsyfigs 

□ the sequence Csting (specify/: 

□ any table(s) related to sequence listing (specify}. 

4. □ This report has been established as if (some oD the amendment** on*^^ *~ *u- ^ 

had not been made, since they have been corSderedM to ^b^dt^dSS^ t0 th,s J, e 5 ort ™*J*** h ^ 
Supplemental Box (Rule 70.2(c)). cor ^oerea to go beyond the disclosure as filed, as indicated in the 

□ the description, pages 

□ the claims, Mos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(e) related to sequence listing (specify}: 

- xr i tera 4 applies, soote all of these ehe« ts may be n^/ced "superseded. « 
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Box No. 11 Priority 



□ copy of the earlier application whose priority has been claimed (Rule 66.7(a)). 

□ translation of the earlier application whose priority has been claimed (Ride 66.7(b)). 

2. P This report has baenj BsteWishedj as ff no priority had been claimed due to the fact that the priority claim has 



above is considered to be the relevant date. 
3. Additional observations, if necessary: 
see separate sheet 



™li^K?L S *} tem< f nt under Article 35(2) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 



1. Statement 
Noverty (N) 



Inventive step (IS) 



Industrial applicability (I A) 



Yes: 


Claims 


1-12, 14, 15 


No: 


Claims 


13, 16, 17 


Yes; 


Claims 


1-12 


No: 


Claims 


14, 15 


Yes: 


Claims 


1-17 


No: 


Claims 





2. Citations and explanations (Rule 70,7): 
see separate sheet 



Box No. VIII Certain observations on the international application 



see separate sheet 



Form PCT/lPEA/408 (April 2005) 



21/07 06 VEN 10:32 FAJ ++4122 910 00 30 WIP0/0MPI /PCT 



<2)D05 
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Supplemental Box relating to Sequence Listing ~ ' — ^ 

Continuation of Box t, item 2: ~~ ■ — 

1- With regard to any nucleotide anaVbr amino acid seni>ftnr» n^rw^ ^ 

necessary to the claimed invention. tnfe! ^n^^JS^r^^ abona> ^cation end 

a. type of material: 

H a sequence listing 

□ taWe(s) related to the sequence listing 

b. format of material: 

S on paper 

® in electronic form 

c. time of fifing/furnishing; 

S contained in the international application as filed 

B filed together with the intemabonal application in electronic form 

□ furnished subsequently to this Authority for the purposes of search anObr examination 
D received by this Authority as an amendment* on 

additional copies fe identical to that in the «S£SS£l?ffi ™ t f K£T a S? n ' n ^ subse <*"** or W 
as appropriate, were furnished. application as filed or does not go beyond the application as filed. 

3. Additional comments: 
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INTERNATIONAL PRELIMINARY 

REPORT ON PATENTABILITY International application No. 

(SEPARATE SHEET) 

~ PCT/DK20O5/onnoft« 

Re Item i 

Basis of the report 

1 .1 . The amendments filed with the f»v hq+ d h no n c 

34(2)(b) PCT. 03.05.2006 appear allowable under Article 

1.2. The applicant Is however requested to note that claim 1 lines 12 1<? ,hn,,iH ^ 
"anion exchange membrane' and not "anion chroma^'ranS ma mh i 

original claim 17. Claim 16 line 1 sho„M „ ^ 9 phy membrarie • see 
see original claim 31 U,d Wad medican ™t" «d not -formulation-, 

Re Item y 
Priority 

Present application is not entirely entitled to the claimed priority.. 

Be Item y 

Reasoned statement with regard to novelty, inventive step or Industrie aooli^hiii* 
citation* and explanations supporting such statement mauartal appl.cab.lfty; 

1 . Cried documents 

Reference is made to the documents cited in the international search report. 

rv> )l WE,QELT CECILIA) 12 December 2002 (2002-12-12> 

D2: WO 02/40686 A (GENZYME CORP) 23 May 2002 (2002-05 23^ 

D^GcT'cA^lCi^ AL *' B,OCHEM ' CAL me ^O^E^ ACADE^C PRESS SAN 
DIEGO, CA, US, vol. 33, no. 3, 1 985, pages 372-380 " SAN 

D4: STEVENS RLETAL, JOURNAL OF BIOLOGICAL CHEMISTRY vol 250 no 

7, 1975, pages 2495-2501, XP002300885 ISSN: 0021-9258 ' 
D5: BOSTICK W D ET Al_. CLINICAL CHEMISTRY AMERICAN Aq^nriAn^, 

«ia r° AL CHEM,S ™- W.NSTON, US, vo^rn^l^ pag^°3 05 
131 6, XPOOg036852 ISSN: 0009-9147 9 
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(SEPARATE SHEET) PCT/DK2005/O000E* 

D6: STEIN C ET AL., JOURNAL OF BIOLOGICAL CHEMISTRY. (MICROFILMS) 
AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS, BALTIMORE MD US 
vol. 264, no. 2, 15 January 1989 (1989-01-15), pages 1252-1259 
XP0021 85735 

D7: SANGALLI A ET AL., HUMAN GENE THERAPY, XX. XX, vol. 9 no 14 20 

September 1 998 (1 998-09-20), pages 2111-2119 
D8: MATZNER U ET AL., GENE THERAPY, vol. 9, no. 1 , January 2002 (2002-01) 

pages 53-63, XP002322286 ISSN: 0969-7128 
D9: KAKKIS E ET AL., JOURNAL OF INHERITED METABOLIC DISEASE 

KLUWER, DORDRECHT, NL, vol. 26, no. 8UPPL 2, September 2003 (2003- 

09), page 141 , XP009036788 ISSN: 0141-8955 

2. Subject-matter of the application 

Present application relates to a process for production and purification of 
recombinant arylsulfatase A (rASA) in a continuous cell culture system and the use of 
the rASA for preventing or alleviating the symptoms related to Metachromatic 
leukodystrophy (MLD). MLD is caused by an autosomal recessive genetic defect in 
the lysosomal enzyme Arylsulfatase A (ASA). 

3. Novelty 

3.1 . The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1 3, 1 6 and 1 7 is not new in the sense of Article 33(2) PCT. 

3.2. The document Dl discloses (the references in parentheses applying to this 
document) a process for production and purification of recombinant human 
arylsulfatase A (rhASA). It also discloses (page 9, lines 16-21) a method for 
preventing or treating the development of symptoms related to MLD by administering 
an effective amount of ASA or an enzymatically equivalent part or analogue of it 
Delivery across the blood-brain-banier (BBB) and to oligodendrocytes in the brain is 
likewise disclosed (page 9, lines 23-35). Delivery over a cellular membrane to a 
target cell is achieved by taking advantage of a mannose-receptor-mediated uptake 
Thus mannose-6-phosphate tagged ASA is made in a mammalian cells system (e g 
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REPORT ON PATENTABILITY International application No. 

(SEPARATE SHEET) 

PCT/DK2005/QQ0O6g 

CHO, COS cells or BHK cells) to secure correct mannose-^phosohate ta™ 
the molecule and the mannose-6-DhosDhata ta „„ 0 H ^^Pnospnate tagging on 
(page 12, lines 11-18). TfmZ^S^^S^^^ *" 
11-17) or 30-50 u,m g (page 42l lhes e. l3) . 5 o*S 2' 'r 

10, hne 7) a treatment method in which a cellular barrier such as S b^Sh •" P 9 
bamer Is crossed whereby the materia, is delivered to i^^SSES' a 
veh.de such as a modified form of the protein a oeotirt* nrf«lT * ™ BTerab| y' a 
modified functional domains of toxins or^gln^^^t *?* ^ 
the target cells. It is contemplated that effect en^l l T ° matena » to 

P^ntswtmr^ 

brain -barrier (BBS) i s ^bSS^SUtSKS l^T^ 
traverse over the BBB by It self. Dl however also disclosed (cage W It >h > 

~id1csT ,ivered to 0,i9 ° de " droc ^ * - — 5T-22T 

P1 thus anticipates the subject-matter of claims 13, 16 and 17. 
3.3. The subject-matter of claims 1-12, 14 and 15 appears to be novel. 
4. Inventive step 

4.1. The present application does not meet the criteria of Article 33(1) PCT bec^rn 
subject-matter of claims 14 and 1 5 does not involve aninv^tllT ^ ^ lhB 
Article 33(3) PCT. '™oive an inventive step in the sense of 

4 " 2 ' °^ nd ! nt C ' aimS 14 ^ 15 d ° 001 COntain anv tecn »^ features which in 

comb,nat, on wrth the features of claim 13 meet the requirements" AriSe 33(3) PCT. 

4 ' 2 " PCT" ° f Cfa,mS 1 ^ d ° eS a " inVentive *P *• — of 

Claim 1 relates to a process for production of rASA in a continuous cell culture 
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INTERNATIONAL PRELIMINARY . , _ , 

REPORT ON PATENTABILITY international application No. 

(SEPARATE SHEE i } _ PCT/DK20aq/nnnn«n 

system the process comprising: (i) culturing a mammalian cell capable of oroducina 
arylsu.fatase A In liquid medium In a system comprising one or S£ bto £S£ 75> 
concentrating, purifying and formulating the rhASA by a purification process 
composing one or more steps of affinity chromatography and/or ion exchange 
chromatography; wherein the concentration and purification process of (ii) comprises 

a a S ass,ve T wherein the a piiSKS 

a cation chromatography resin or membrane, and an active step wherein the 
aiyteulfatase A is detained within and subsequently eluted from an anion exchange 

ZTr™* 0r h rBS ' n • ^ ^ Srei ° *• Cat '° n sialography resin or membrane and 
the anion exchange membrane or resin are coupled or connected in a series. 

The document D1 which is regarded as being the closest prior art to the subject- 

«~ « ^ ' dlS ? S l S (th6 ref ? rences i" Parantheses applying to this 
document) a process for the production of rASA In a semMaige scale fermentation 
comprising culturing a CHO-ASA cell line in a 5 Btre bioreactS foZ^ Z a 
purification process comprising several steps of ion exchange chromatography and a 
polishing step (Examples 5 and 6). ~«H'*pny ana a 

The subject-matter of claim 1 therefore differs from this known process in that the 
o a ^S'»nH OCCUr !i n 3 < f ntlnuOUS P rocess and comprises a polishing step including a 

ETT IT T* W ^ tep ° n Cati ° n chrom *ogra P hy and an anion exchange 
resin, respectively, and wherein the cation chromatography resin or membrane and 
the anion exchange membrane or resin are coupled or connected in a series. 

The problem io be solved by the present invention may therefore be regarded as the 
provision of an alternative process for the production of recombinant arylsulphatase 

»»» 

The solution proposed in claim 1 of the present application is considered as being 
novel and as involving an inventive step (Article 33(3) PCT) since ft Is neither 
disclosed nor suggested by the prior art. 
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Certain observations on the international application 

The application does not meet the requirements of Articles 5 and 6 PCT because the 
subject-matter of claim 1 and others is neither sufficiently clear and complete 
disclosed in the description nor supported by the description. It is quite clear from the 
descnption (page 24, line 21 - page 10, line 10) that the polishing step takes 
advantage of unexpected characteristics of human rASA, namely its property to bind 
to cation exchangers but also to positively charged anion exchangers at P H 4 8 The 
application does not disclose that any other rASA will behave similarly, to the contrary 
it is stated that it is expected that very few other proteins will behave similarly 
According to the description the polishing step is initiated at pH 6.0 where the 
enzyme will not bind to a first affinity chromatography resin or a first cation 
exchanger. Elution from the anion exchanger takes place at pH around 4.8 These 
features are essential features of the invention and have thus to be present in 
independent claim 1 for ft to fulfill the requirements of Articles 5 and 6 PCT 
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